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[57] ABSTRACT 

Suspension bar for an anode or cathode sheet in electro- 
lytic refining of metals, the core of the suspension bar 
consisting of a material which exhibits a high resistance 
to bending and a high mechanical resistance, and being 
surrounded by a sheath of a material with good electri- 
cal conducting properties, such as copper. The core 
material is a material with good electrical conduction 
properties, such as copper, near at least one of the ends 
of the suspension bar, preferably near both ends, over a 
length of a least 3 cm and at most 5 cm, the sheath being 
continuous to the end of said core part. 
Method for manufacturing such a suspension bar in 
which a sheath of copper is drawn over a core of steel, 
starting from copper tube. Copper and steel cores are 
alternately introduced into the copper tube, subse- 
quently the sheath is drawn, with further cores being 
added, to a total length which essentially corresponds 
to the change in length of the copper tube occurring as 
a result of the drawing and, finally, the rod produced is 
sawn up into the desired rod lengdis at the points where 
the copper cores are located. 

2 Claims, 1 Drawing Sheet 
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SUSPENSION BAR FOR ANODE AND/OR 
CATHODE SHEETS IN THE ELECTROLYTIC 
REFINING OF METALS AND A METHOD FOR 
THE MANUFACTURE OF SUCH A SUSPENSION 
BAR 

BACKGROUND OF THE INVENTION 

The invention relates to a suspension bar for an anode 
or cathode sheet 

In the electrolysis process, the purity of metals is 
increased by means of anodes, cathodes, an electrolyte 
and electrical power The cathodes consist of a thin 
sheet of the same metal as the one which has to be 
purified In some cases, the anodes are insoluble sheets, 
but generally the anodes are manufactured from the 
metal to be purified As the result of the passage of cur- 
rent, the last named anodes will go into solution, while 
the metal ions of the metal to be purified will deposit at 
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good electrical conduction properties, such as copper, 
the sheath being continuous to the end of said core part. 

Preferably, both ends of the suspension bar are pro- 
vided with a core part of material with good electrical 
properties. 

From tests it emerges that suspension bars with steel 
core, the ends of which, however, are completely of 
copper over a number of centimeters, are almost as 
good, as regards the mechanical properties, as the sus- 
pension bars, the core of which is provided virtually 
over the whole length with a steel core. It hardly ever 
happens that the ends deform even though they are 
manufactured from soft copper since even if a suspen- 
sion bar drops, the torque is ^ways low as a result of the 
short arm. On the other hand, the electrical properties 
are considerably improved. A better heat discharge also 
appears to take place near the point where the suspen- 
sion bars are supported on the current conductors The 
latter is also the point of the greatest electrical resis- 



the cathode as a result of which the cathode sheets will ^ tance and, consequently, the point with maximum heat 



start to grow. The cathode or anode sheets may be 
rather heavy. The sheets are suspended on suspension 
bars which also serve as current conductors. The sus- 
pension bars should therefore have good mechanical 
properties especially in relation to the bending load. 

Because the suspension bars also serve as current 
conductors and, for economic reasons, the electrolysis 
takes place with a high amperage and a low voltage, the 
suspension bars should preferably be manufactured 
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development. 

The method for manufacture the suspension bar of 
the invention comprises the following steps: 

introduction alternately copper and steel core pieces 
of appropriate lengths into a copper tube having a 
length which is a multiple of the length of one suspen- 
sion bar in its final state, and said core pieces lying one 
against the other, 
drawing the tube over said core pieces to form the 



from copper in order to keep ^e current losses £^ low 30 ^^^^^^ ^.^ ^^^^ ^^^^^ ^^^^^ ^ ^^^^ ^^^^ 



as possible. For this purpose, hard copper is used; the 
tensile strength of copper is increased by plastic defor- 
mation. If such hard copper is heated, the tensile 
strength will fall off considerably. The tensile strength 
of copper is lowest in the soft state. 35 

If the current strength is increased in the electrolysis 
process, copper suspension bars may pass into the soft 
state as a consequence of the development of heat, as a 
result of which Uiey may easily deform owing to exces- 
sive loading during electrolysis or rough handling when 40 
the sheets are being replaced, as a result of which the 
electrolysis process can no longer proceed ideally on 
further use or it may not even be at all possible to use 
said suspension bars any longer. 



which essentially corresponds to the change in length of 
the copper tube occurring as a result of the drawing and 
sawing up the rod produced into the desired rod 
lengths at tiie pomts where the copper cores are lo- 
cated. 

DISCUSSION OF FURTHER PRIOR ART 



DESCRIPTION OF THE PRIOR ART 

The assignee of the present patent application has 
manufactured and marketed suspension bars, for the 
abovementioned purpose, the core of which consisted 
of a material which exhibits a high resistance to bending 
and a high mechanical resistance, for example an iron 
alloy, such as steel. The core was surrounded by a 
sheath of a material with good electrical conducting 
properties, such as copper. This prior art suspension bar 
has not been described in any patent publication. 

OBJECTS OF THE INVENTION 

One object of the invention is to provide a suspension 
bar which exhibits good mechanical properties and has 



From GB-A No. 2,041,002 suspension bars with steel 
core are known which are provided at some distance 
from the ends with an inserted copper block at the point 
which is intended to be supported on the current supply 
rail. The manufacture thereof is fairly labour-intensive 
because the space for the block has to be milled out, 
45 while, after the copper block has been introduced, a 
welded joint has to be made over the entire circumfer- 
ence thereof with respect to the copper sheath of the 
rest of the bar. As a result of this weld, the risk of 
"leaks" is increased, i.e. the possibility that electrolyte 
liquid penetrates through the copper sheath and cor- 
rodes the steel core, which risk is also already present in 
any case because, as in all the known suspension bars 
provided with a steel armouring, a copper cover is 
welded on at the ends in order to seal off the steel core, 
bar, the solid copper block is of L-shaped construction 
so that it is continuous at the end of the bar and the 
separate provision of a cover is avoided However, in 
that case there is a very large seam to be welded at the 
boundary between said L-shaped copper block anid the 
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an improved current passage and low current losses, so 60 copper sheath, with the abovementioned drawbacks. 



that it can take high current values. 

Another object in to provide a method for the manu- 
facture of such an improved suspension bar. 

SUMMARY OF THE INTENTION 

According to the invention, near at least one of the 
ends of the suspension bar, over a length of at least 3 cm 
and at most 5 cm, the core material is a material with 



None of these drawbacks still apply in the construc- 
tion or the method according to the invention. After all, 
if the end of the suspension bar contains a solid copper 
core piece and if the copper sheath not only extends 
65 over a steel core but is drawn over said copper core 
piece at. the end, an absolutely tight seal between the 
sheath and said copper core piece is produced as a con- 
sequence of the drawing operation. There is conse- 
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quently no danger at all of electrolyte liquid leaking into bar 1 with the supporting rod 2 that the mechanical 

the interior. This therefore forms the most important properties of the materials near the point of contact will 

consideration after the preferred embodiment of the bar fall off. 

according to the invention, m which the solid copper Because the suspension bar is provided with a copper 

core piece is not only provided at the end of the rod 5 core only over a short distance at the end, hardly any 

which is intended to be supported on the current supply deformation will occur if such a suspension bar falls, 

rail, but both ends are to be constructed in the same since as a result of the short length of the copper part, it 

manner. In addition, as a result of this, the fabrication is will only be possible for the torque acting thereon to be 

obviously simpler than if one end were provided with a smiall. 

solid copper core piece and the other end not provided. 10 xhe manufacture of the suspension bars according to 

In any case, it will also be clear that the method ,ac- the invention is based on the method for manufacturing 

cording to the invention is simpler than that in which a the prior art suspension bars, in which starting from 

piece has to be sawn out, a block has to be inserted and copper tube, a sheath of copper is drawn in situ over a 

finally, a welded joint has to be made. core of steel, both having a length which is a multiple of 

BRIEF DESCRIPTION OF THE DRAWINGS the length of one suspension bar in its fmal state. Ac- 

cording to the mvention, the procedure is therefore 

The invention wUl be explained in more detail by ^^^^^ ^ij^t copper and steel cores of appropriate lengths 

reference to the drawing. In the drawing: qj.^ alternately introduced into the copper tube, subse- 

FIG. 1 diagrammaticaUy shows a suspension bar quently the sheath is drawn in situ over the introduced 

supported by current conductors; 20 ^^^^ pieces, with further cores being added to a total 

FIG. 2 shows a cross-section along the Une II— II m ^^^^^^ ^^^^^ essentially corresponds to the change in 

1; , , ^ ^ length of the copper tube occurring as a result of the 

FIG. 3 shows a longitudinal section of the suspension drawing and finaUy, the rod produced is sawn up into 

bar in FIG. 1 along the Ime III— III. ^^le desired rod lengths at the points where the copper 

DESCRIPTION OF THE PREFERRED cores are located. The appropriate length for the steel 

EMBODIMENT parts is, as a matter of course, equal to the length of the 

„^ ^ ^ , . ^ . * steel core part in the ready-made bar. Appropriate 

FIG. 1 shows a suspension bar 1 which is supported ^^^^^ ^^^^^^ 

at either end by rods 2, 3, of which at least one, and to ^ J^^^ ready-made 

be precise. Item 2, also serves as c^^^^ 30 ^^^^J^^ ^ jq 

sheet 6 an anode or cathode sheet) ^ Ti*!wf ^ hJn^ thriugh the middle, copper core parts of the proper 

suspension rod 1 by means of hooks 4, the sheet 6 bemg S ^^^^^^^ J^^^^^ 

suspended m the electo>lyte ,,,„p„,in„ copper par^ introduced mto each steel tube will be of 

K ^^i^.^ r .V ^^^^^ the Lne length as those introduced in between the steel 

bar m FIG. L m this case the rod is rectangular m sec- 35 ''"^ , • ^ j • -n i.^ 

tion and is constructed of a core 7 Nvith a sheath 8 ^rawmg the e^e end pieces will be 

around it removed. 

FIG. 3 shows a longitudinal section through an end . Th^ method produce* in a sim^^ 

portion of the suspension bar along the line III-III in «on bar of the desired length, the centre section bemg 

FIG. 1. In the copper outer sheath 8, the centre portion 40 provided with a steel core and the end with a copper 

of the rod is filled up with a steel core 9 and, near the coreover the desired length. 

end, with a copper core 10. What is clamied ^: . , • 

During the electrolysis, many anode and cathode 1. In a suspension bar for an anode or cathode shee in 

sheets are suspended alternately next to each other. The the electrolytic refimng of metals, havmg an elongated 

distances between the sheets should be identical every- 45 c^ore for the bar consisting of a first portion and a second 

where, since otherwise the current passage through the Portion arranged m end-to-end abuttmg relation with 

electrolyte will not proceed correctly. If an anode or the first portion extending throughout the major length 

cathode sheet is suspended on the suspension bar, the of the core and exhibiting a high resistance to bending 

suspension bar should have the correct shape; if the and high mechanical resistance and the second portion 

suspension bar is deformed as a result, for example, of 50 arranged at least at one end of the first portion and 

the rod bemg dropped during transportation, the sheet exhibiting improved electrical conduction properties 

will not assume the correct position in the electrolytic but inferior resistance to bendmg and mechanical resis- 

bath. As a result of providing the steel core, however, tance compared with the fu^t portion, the mvention 

the suspension bar will not easily deform as a result of characterized by: 

external forces. 55 ^ tube having electrical-conducting properties similar 

If the suspension bar is provided over the entire to said second portion and drawn in situ over both 

length with a steel core, the current passage near the said first and second portions and extending from 

supporting rod 2, which serves as current conductor, end to end thereof to form a continuous elec- 

will not be ideal. As a result of the high electrical resis- trolyte-impervious sheath around the core 

tance, considerable heat will also be produced at that 60 throughout the length of the core, and 

point and it will be difficult to remove as a result of the said second portion extending within such sheath 

poor conduction properties of steel. As a result of pro- • over a length of at least 3 cm. and not more than 

viding the end of the suspension bar with a copper core about 5 cm. 

piece at the point where the electric current enters the 2. The invention defined by claim 1 wherein one such 

suspension ijar, not only will the electrical resistance be 65 second portion is disposed at each end of said first por- 

reduced but the discharge of heat is also improved. As tion and said tube is drawn in situ over the first portion 

a result of this, the possibility is prevented that the metal and both second portions, 

becomes so hot near the contact point of the suspension * ♦ * « « 
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